This paper is an update of one that the author published in 1982. It deals with the costs and effort required to set up a first class academic program for 2000 students that is made up of students and faculty scattered around the world. The establishment of such a University would cost less than the addition of a single classroom building on a physical college campus (approximately $15 million US).
I. INTRODUCTION
The purpose of this paper is to describe the resources needed to implement a totally Virtual University. The students and faculty of this university could be located, on an individual basis, anywhere in the World. The costs estimates used are approximate but are still startling even if the error is as much as 20% in the wrong direction.
The financial assumptions are based on the principle of not limiting costs where it might degrade the quality of the education delivered. Furthermore there are a number of educational assumptions based upon earlier work with respect to the Virtual Classroom and Learning Networks ( [1] ; [2] ; [3] ; [4] ; [5] ). Some of the more critical assumptions are:
• The pedagogy will be based upon collaborative learning approaches where students do a significant part of course assignments as learning groups or learning teams.
• The University is able to utilize a group oriented communication system ([6] ; [2] ) that is able to support the special software structures and tools required to:
◊ Augment and facilitate the learning process as has been done with the Virtual Classroom ® system at NJIT ( [1] ). ◊ Provide for individual, group, course, and university wide computer based "memories" in the context of a Computer Mediated Communications system ( [6] ). ◊ Use collaborative oriented Hypertext creation capabilities ( [8] ). ◊ Use specialized computer based collaborative structures such as games, debates, GDSS and Delphi to augment the learning process ( [9] ; [10] ). ◊ Provide for information overload reduction through such facilities as computer based gradebooks, automatic notifications of events of concern, tracking of individual and class activities and status, automatic routing, categorization and organization of assignments ( [1] ).
• The faculty are specifically hired because of their ability to adapt to the use of the underlying technology and to the facilitation, guidance, and leadership roles consistent with asynchronous based group learning.
• The faculty will utilize the technology to carry out all administrative and academic tasks including the group processes associated with the development and approval of curriculum for the various degrees to be offered.
• Internet or its future equivalent will be the communication network in which this particular university learning network will exist.
Given the above basic assumptions, and caveats that one can in fact hire outstanding people with respect to the approach to be taken, and that an integrated group oriented software system dedicated to the learning mission is available, we can proceed with the determination of the actual costs.
II. COMPUTER EQUIPMENT COSTS
What we need is a fairly powerful network server to provide the database and conferencing capabilities for the students and faculty. Initially we will be servicing about 2500 users. In the long run graduates will have a permanent account so that over ten years we will build up to about 8000 users. We expect to be offering regular updating courses to all our alumni.
Even with allowances for some video equipment to reproduce videotapes and to create CD ROMS of course material produced by the faculty, the initial hardware investment would not be more than about $100,000. We amortize this over five years and allow a 10% interest rate. We also assume we are going to invest $20,000 a year in new equipment. This results in an assumed yearly rate of $50,000 for equipment.
Providing students with an updated CD-ROM every year and some number of video tapes will require no more than $50,000 for supplies associated with the computer operation. Finally, we will allow a software cost of $50,000 a year as well. This then means a total of $150,000 a year for costs associated with the computer system.
III. PHYSICAL CAMPUS COSTS
We do need a place to house the administrative and technical people. A large town house in some reasonable area for real estate would be sufficient. Let us assume we pay about $500,000 for this facility. We will amortize this over 10 years at the same 10% rate. This results in $100,000 a year for the building. We should pick a good weather area where we don't have to worry about excessive upkeep costs. In any case we will allow $50,000 a year for maintenance and upkeep. We thus total $150,000 a year for the costs of the physical campus.
IV. NON FACULTY PERSONNEL
We will need a good business manager to head the administrative side of the operation but there will be no academic administrators. All academic decisions on courses and such will be made by the faculty on an individual, discipline, and full faculty basis. However, there will be an ability on the part of the business manager to remove faculty for poor teaching performance based upon a regular evaluation by a full time social scientist who will conduct a regular analysis of feedback from the students.
We will employ four full time administrative staff to handle such things as record keeping, reports, distribution of student material, etc.
Furthermore we will employ four full time technical people, not only to keep up the system, but to be on call for the students to aid in any technical problems they will have.
The above is a non faculty staff of ten individuals, all of whom will be paid the same salary of $100,000 (US) a year. We wish to avoid any occurrence of Peter's principle. There is no need in this organization to move up in the hierarchy and we expect all the staff to back one another up when needed in some of the crunch efforts that can occur at the beginning and end of the semesters.
We assume about $50,000 of indirect costs and benefits for each of these employees and the result would thus be $1,500,000 a year for these ten employees.
V. SUMMARY OF ALL NON FACULTY COSTS
The result for all non-faculty costs are as follows: In 1982 when we first did this analysis the resulting cost per student was about $5,000. This was because of much larger costs for the computer equipment and the costs of the network to tie the students together in the United States. In the current analysis we can assume that the students, as well as the faculty and other employees, will bear the costs of tying into the Internet ($15-20 dollars per month for unlimited use in the US). We are also going to assume that the students will make their own investments in the required multimedia computers and software. Having network access and required hardware and software is part of being an intelligent citizen in today's society, or at least it should be! The costs to the individual of computer equipment and the network connection are far less than the costs of upkeep for a car or for most other means of transportation over any significant distance. Another relative comparison one can make is to the cost of travel to a college and/or the cost of room and board for being able to live on campus. All of these would make the investment in a personal computer and useful software a relatively attractive cost alternative.
A. Non Faculty Costs
For individuals interested in distance education, it is becoming an assumption that they are going to make the investment in computer systems to be able to take remote courses. While Internet costs in some countries may still be restrictive, the costs in the US are more indicative of what true costs should be.
VI. FACULTY COSTS
Our faculty are also going to get $150,000 (US) a year in salary and benefits. However, they have their choice as to taking it all in salary as a services contract or in utilizing certain benefit packages for retirement, medical, etc. However, since our faculty may live anywhere in the world they may prefer to arrange their own benefits as self-employed individuals to be consistent with whatever situation exists in the places they are living.
We also expect the faculty to supply their own equipment and software out of this rather liberal salary/contract amount. Given today's technology instructors could set up their own ability to handle multimedia (scanning, voice integration) and even to produce their own home grown video based lectures to distribute to students. The total cost of all the equipment today would be under $20,000 for what would be a very acceptable production facility.
We will probably offer three-year contracts when a person is initially hired and go to a five-year contract after that with a right of renewal dependent upon the evaluation ratings the instructor receives in the prior five years. We will also allow for faculty who want to teach on a halftime load but on a regular contract, subject to the same conditions. If the institution is research oriented the arguments to have tenure are still valid and important. However, tenure should not force the termination of faculty who are only teaching oriented.
We are generally talking about a teaching oriented program. Certainly an institution offering a graduate program should have a reasonable amount of research associated with the graduate areas. However, for cost purposes the distinction between a teaching and a research oriented institution is really the number of courses an instructor must teach for the specified salary. We can assume a teaching institution would require the instructor to teach four courses a semester for two semesters a year while a research institution would require only two courses a semester for two semesters a year. In addition we would offer three semesters a year (summer being a third semester) and allow faculty to vary which of the three semesters they want as vacation.
In determining the actual faculty for two thousand students there are a number of different dimensions to consider:
• How many courses is a professor required to teach in a given semester? We are using four courses and two courses a semester as representative of a teaching and a research institution respectively.
• How many different majors or degrees are supported? This determines how many different courses are offered in the total curriculum. For simplicity we will assume that about 20 courses are common and 20 are unique to a given major. For averaging purposes we will just utilize 20 unique courses as the number needed to create a major or discipline oriented degree.
• The other related factors are the number of students per class, the student to faculty ratio, the total number of faculty and the total number of unique courses offered.
The following table summarizes the alternatives one might choose for an institution of 2000 students by varying many of the above factors within reasonable ranges. Given the salary of a faculty member as $150,000 this allows us to determine the tuition per year that each of the students must pay or the cost for a single course, assuming a load of 10 courses a year (two semesters) per full time student. To the above tuition figures we add about $1000 per year for all other expenses. As a result we see that the principal cost (80% or more) is faculty salaries. We have chosen those faculty salaries to be able to obtain the very best faculty. Usually the assumption about a distance learning program is that it will always be inferior to a face-to-face program on a college campus. We strongly believe the quality of the program is determined by the quality of the instructors and the tradition or culture of their institution that in turn influences their teaching methods. With the assumptions above, this Virtual University can be as good as any University anywhere in the world that it wishes to compete with.
A. Basic Assumptions
Today state funded colleges and Universities in the US are charging about $5,000 tuition per year but this represents only about 1/3 the actual costs, with the rest being funded through taxes. The above table illustrates that a range of $5,000 to $15,000 competes with any state institution on a total cost basis. Governments would get a lot more for their money by investing in a first class distance program rather than in more second class physical campuses.
Private colleges and universities are today in the $10,000 to $30,000 (US) range and that is exactly where the options above fall. In fact, for the learning approaches recommended, a class size of 25 in an undergraduate degree is far more desirable than trying to go to the much smaller class size typified by the higher tuition options. Working teams of students should be in the three to seven range and one would like to have at least three to five teams in a class. In addition a class of twenty-five is more likely to generate a reasonably active discussion than classes of 10-15 students.
As students progress to upper division and to graduate courses, the critical mass for good discussion goes down as each student becomes more of an expert in the subject matter and usually has more inherent incentive to participate.
The other key driving parameter besides class size is the number of unique courses which for case 2 was about 20 different majors (400 unique course) or degrees. For 2000 students this is about 100 majors for each degree, on the average. However, the number of majors in a given area will have extreme variation. The critical factor is having enough students in a given degree (even with multiple majors) so the students as a group can form a community and undertake various activities as a collaborative group.
While it is usually assumed in face-to-face classes that smaller class sizes are desirable, that is not the sole determining factor in the asynchronous electronic based discussion environment. The effort to teach in this medium is linearly proportional to the number of students in a class once you obtain critical mass. The technology is not a mechanism to generate large class sizes or to increase the efficiency of the educational process. It is really a technology to increase the effectiveness. This is not a message that college administrators as yet understand.
Given your own assumptions about what is the desirable makeup in a teaching college or a research university one can fill in the numbers they prefer. If one wants to settle for an "average" faculty where the average salary is not $150,000, this Virtual University is going to be a lot cheaper. Essentially we have decided to shift the use of funds from the physical plant to the faculty and for that reason the numbers above come out to be very much like current institutions with respect to total tuition. We have done this to remove any doubt that for the same investment we could start a pure distance institution that is made up of far higher quality faculty on the average than most existing institutions.
Somewhere between $15 and $30 million would allow the formation of the University and one year of operation. If each new student (500 a year) where given an initial year of free tuition one could easily build up to the self sustaining figure of 2000 in four years and the initial funding would allow this to be the start up approach. One is talking about a total cost in the same range as a new building on an existing campus. Surely there is someone who would prefer to have their name on a College or University rather than a building!
VII. MANAGEMENT PRAGMATICS
One could argue that excellent educators and others, who are retired, would work for considerably less. The average adjunct teacher at most Colleges is paid a fifth of what regular faculty are paid to teach the same course. Someone who is retired or seeking part time work will be willing to work for much less than regular salary. This is the common thinking of most current administrators and they seek to increase the amount of adjunct teaching as a way of reducing costs. Of course, there is good reason why accrediting agencies are concerned with the amount of adjunct teaching in any accredited program. There is also something philosophically wrong with the thinking of any academic institution when they claim they are going to offer the same quality education over the long term by hiring educators at one fifth the cost. The obvious possible conclusions are:
• they are paying regular faculty too much;
• regular faculty are not delivering more quality than adjuncts;
• adjunct-led education has less quality then the regular faculty;
• we are overproducing Ph.D.'s in some fields.
The budget cutting being fostered upon higher education may very well make Doonsbury's cartoons about the auctioning of individual courses to unemployed, untenured faculty a realistic forecast.
If we wish to best employ the concepts of a free enterprise system we should be paying for the quality we expect to deliver. As the universities and colleges enter a marketplace economy, the current conditions that make adjuncts cheaper will prove to be a transient situation. Many administrators in the past felt that distance programs would be cheap and profitable because they could be manned by adjuncts and separate from the regular on campus courses. It was not too long ago that university administrators would justify paying a woman less because they were the second salaried person in the family. Those who think that retired people should be paid less because they are retired are using the same view of the world. The ultimate solution would be for the accreditation agencies to wake up to reality and accredit the individual instructors.
In a network organization we are really eliminating the traditional hierarchy and people are hired into positions where there is no mobility. As a result we can eliminate the effect of Peter's Principle and if the manager responsible for hiring is the exceptional type, we should be able to avoid many of the classic problems that Dilbert has so beautifully expressed. There is no substitute for hiring top talent and we have to assume top talent for every position in the organization. This is why we want to have salaries that will attract top talent to apply. We expect the faculty in this institution to be able to master and utilize the emerging multimedia technology and to adopt whole heartily a collaborative approach to learning. Those expecting teaching "as usual" need not apply.
We do think that tenure is extremely important if a University is dedicated to a tradition of scholarship and that at least a core group in a given discipline area should have tenure. Faculty governance over the subject matter and program in a given field is key to outstanding educational programs. However, it is doubtful that all the faculty would be interested in being tenured and it should be expected that the idea of part time and full time adjunct professors would be utilized on a one to five year contractual basics. However, they will not be paid less than tenured faculty. There will be no automatic out if tenure is not obtained.
There does need to be intelligent assessment of the course delivery effectiveness. Part of this should be professional assessment and interpretation of the feedback from the students . When one can review the whole transcript of a single course's class discussion and associated assignments, it is quite easy to make a very direct assessment of both the nature of the delivered material and the response of the students to it. It may thus be easier to evaluate course delivery in the virtual realm than in the physical one. Also one would expect the degree programs to be accredited in the normal manner.
The lifetime networks that universities aid in establishing for their students can be fostered through the electronic environment just as easily as through the physical campus. The technology of networking allows social-emotional exchanges ( [2] ) as well as professional ones and the fostering of collaborative-oriented education will probably create a more widespread equality of human networking. We note that a number of universities are now offering their alumni email addresses through the university (e.g., Princeton) and beginning to offer other network services to alumni as well as students.
For brick and mortar colleges one can expect the instructional budget to be only about 50% of the total budget and the faculty salary to be about 25% of the total budget. Clearly we are talking about an institution where faculty salary is to be 80-90% of a teaching institution and might drop to less for a research institution requiring physical laboratory facilities. This institution does not have to provide a lot of things that a physical campus provides and it is there to serve mature students who are concerned with learning. We expect students to obtain counseling and advice from faculty, and faculty to be willing to form closer relationships with individual students.
Perhaps the one lack in this institution is an outstanding library. However, many college libraries today are being shortchanged budgetwise (e.g., they are often the first line item to be cut) so that they do not provide collections that are any better than what might be expected to become available in the future on CD-ROM and over the net. There are many economical services for the reprint of professional material needed for particular courses and this will adequately serve bachelor and master courses. One could create a set of CD-ROM filled with all the material needed for a particular degree and pay appropriate royalties for limited distribution of the material.
Other services universities recently provide, such as placement might be improved if they are unbundled. Professional services in this area are usually better than those at colleges and universities.
Once upon a time it was possible to be the writer, printer, publisher, and distributor of information as a single individual (e. g., Ben Franklin). For faculty who master the emerging technology it is now possible for them or others to become both authors and distributors with no middlemen ( [12] ). What inventory systems did to the wholesale industry, the web will do to the publishing industry. Faculty member can become their own publishers of course material ( [14] ; [13] ). The amount of course material already on the Web is already large and growing and in some cases access codes are now being required to be able to utilize it. Automatic charging facilities directly for the author's use will soon follow.
This paper raises a lot of issues that cannot be answered within the initial objective of examining the underlying possible cost comparison between a true Virtual University and a brick and mortar version. However, these issues are worthy of further discussion and consideration for the future of ALN delivery modes:
• What is the nature of quality with respect to faculty and to courses?
• How does one insure quality and how does one measure it?
• How does one effectively utilize student input to evaluate courses, faculty and programs? • How does one insure quality management decisions on hiring and retention of faculty?
• How does one tell a faculty member is going to be good at teaching with the associated technology?
• How does one insure the social and emotional benefits of a higher educational institution in the virtual environment?
• How does the student know what he/she is getting?
Most of these questions apply equally well to brick and mortar institutions which we know are all over the map with respect to quality and with respect to costs. We cannot help but note that the intelligent prospective student can find out more today about what they will be learning at a given institution by going to the Web rather than getting the standard mail-out materials and the usual college catalog.
VIII. SUMMARY OBSERVATIONS
Like all innovations, the reality may not always live up to the dream. Some instructors will take the course they have been teaching in a face to face mode and translate it just as it is to this technology. In fact, they will assign a graduate student TA to lead the on-line discussion and treat it as solely a question-answer dialogue or a problem discussion section normally led by a Teaching Assistant. Under these circumstances there will be little chance of improving the quality of the educational process. It will be the usual approach to computerization of merely automating what already occurs in the physical environment, instead of a careful consideration of what are the new opportunities for improved change in the learning process.
Instead of improving the direct relationship between instructor and students, the technology can be used to accomplish the complete opposite, and more thoroughly isolate the content experts from the learners. Given the current administrative and budget trends in US Colleges and Universities this could very well become the mode of utilization for the technology. The idea that everyone must have a college education and therefore that it has to be a lot cheaper might be part of the disease that is plaguing colleges and universities. Increasingly colleges are being forced to make up the shortcomings of public K-12 educational systems. It might be that creating a free nationwide virtual high school might be one of the greatest boosts possible for improving college and university education. It would be far cheaper than all the remedial efforts now common at most colleges and universities.
There is no real effectiveness benefit in this technology unless it incorporates changes to the learning approach itself. The fundamental change that has paid off in our studies of the impact is that of the use of collaborative learning and the development of students into a learning community. The full impact of this has yet to be seen because today most changes have occurred at the level of a single course. The potential development of learning teams and projects that persist across courses has yet to be explored in any effective manner. Consider for example the typical business game to simulate a company and its performance during a single course. What would happen if this company existed through a series of courses and as the students move to more advanced courses they could become high level managers and/or project teams in the "company." The same might be done for a large scale engineering project in teaching students for various low to high level design efforts in the project. The same concept can also be applied in such areas as sociology, political science, and architecture.
As we see more complete degree programs develop in this area there will be more opportunity to explore rather dramatic departures from the current approach to curriculum. In fact, these types of distance programs will be attracting more of the more valuable professionals and managers in organizations who are too over committed today to take advantage of face-to-face programs and who are too negative on the quality (as valuable learning experiences) of current distance programs to consider them as a serious option. Trying to test these new approaches on the current generation of distance students is highly misleading because almost anything is considered by them an improvement to the old approach of isolated distance students in a one on one approach with an instructor.
There are many possible concepts that have not been tested yet that are now possible in the virtual environment. What about learning teams that stay together across a set of courses in a given program? What about such teams moving at their own pace through the material? What about exercises and projects that stretch out through a series of courses that deal with the situation at different levels? Might some of these approaches be a significant improvement on current educational practices?
For those of us who are still located in a traditional higher educational environment the real dramatic change is to have the use of Group Oriented Communication Systems to support regular courses and to integrate the distance students as full participants in the regular face-to-face class. For those of us who have done this we believe the result has been a considerable improvement in the quality of face-to-face classes as well as the benefits for the distance student. Furthermore one has the distinct impression that many of the distance students we are seeing in such programs are those who would not tolerate the second class education that one often associates with the concept of a distance program.
Our greatest danger is from administrators both in colleges and in state and local governments who think computerization will bring about cheaper higher education courses. It can only happen for those things that are learned by drill and practice but not for the things most of us consider at the core of what we are teaching the nature of problem solving and the associated thinking process in given application domains.
